Vertical force patterns have the same contrast as frequency shift images
To obtain atomic resolution by NC-AFM with a CO molecule-functionalized tip (FMT), it is necessary to operate in a regime where the contrast is mainly determined by Pauli repulsion approximately described by ( ) Za e   , where λ and a are constants, λ>0 and a>Z, for heights Z below where the repulsion minimum is found, as shown in Approximately, for two different sites, the contrast of vertical interaction force is:
. If site (1) is greater in brightness than site (2), then Using the interaction force pattern in the place of the AFM frequency shift image saves much calculation time. 
Calculation of the frequency shift with tilt z F
We use a simple numerical derivative to calculate the frequency map, namely
If we use two different values of the scanning height, Hscan (Z in the formula), with a small interval, the result is unacceptably noisy, as shown in where it is reproduced in gray. from the carbon (C2) within the 1.5, 1.8 and 2.0 Å plane, respectively. We can see that both the electron density maxima and the force Fz maxima move progressively away from the projected positions of the nuclei, as height increases, but the locations of the two kinds of maxima are not the same at a given height. Consequently, we conjecture that it is not just a single layer of electrons at the height of Hscan that contributes to the vertical force Fz; rather, the repulsive force that the tip feels should be considered as an integrated effect arising from the electrons in a region of certain thickness below the tip.
Electron density within planes above a pentacene molecule

